Moving objects are detected by virtue of their shifting image on the retina. But to know how objects are moving in the world, we must take into account the rotation of our eyes, as well as the rotation of our head. A recent paper describes neurons that carry out this computation. found that VT cells were sensitive to the direction of moving objects, and that this sensitivity was manifest in three ways. First, they were sensitive to the direction of motion of an image on the retina when the eyes and head were still. Second, they were sensitive to the direction of smooth eye movements which occurred during visual tracking with the head still. And finally, they were sensitive to the direction of smooth head movements which occurred while the eyes remained fixed in the head.
To understand this experiment, we must look first at a 1992 study performed in the same laboratory [2] . That study, following seminal work at other universities [3, 4] , tested neurons in area MSTl, the lateral part of the medial superior temporal cortex of macaque monkeys [5] , specifically focusing on a subset of neurons called visual tracking (VT) cells. Thier and Erickson [2] found that VT cells were sensitive to the direction of moving objects, and that this sensitivity was manifest in three ways. First, they were sensitive to the direction of motion of an image on the retina when the eyes and head were still. Second, they were sensitive to the direction of smooth eye movements which occurred during visual tracking with the head still. And finally, they were sensitive to the direction of smooth head movements which occurred while the eyes remained fixed in the head.
The logic was simple: a moving target can either move relative to a stationary retina, or we can track it. In the latter case, we may turn our eyes in our head, or we may turn our head. The important discovery was that VT neurons discharged under all three conditions, and the preferred direction -the direction eliciting the strongest neuronal discharge -was generally the same for all three conditions. Think of each mechanism -retinal motion, eye rotation and head rotation -as reporting on object motion through the firing rate of a VT neuron. The finding that the three mechanisms have their preferred directions aligned means that they are reporting the same thing -the likelihood that a visual target is moving in their preferred direction. This, in turn, suggests that the three signals may be combined to form a meaningful total. And this would make sensein any situation, the sum of retinal motion, eye-in-head rotation and head rotation must equal object velocity.
But do these signals indeed combine in the appropriate way? This is what brings us to the recent paper. Ilg et al. This created a situation where target velocity, eye rotation and head rotation were strongly decoupled. As for the retinal motion signal, we must realize that unless the monkey knows the future trajectory of the visual target, it must at some point move relative to the retina (called a 'retinal slip signal'). Therefore, in this dual-oscillation experiment, we may assume that retinal motion signals were present as well.
The first observation was that gaze rotation was better coupled with the neurons' firing rate than the eye rotation or head rotation individually. This confirmed results from the experiment just described -that eye and head rotation effects are abstracted in favor of their combination. Now, the difference between target motion and gaze rotation is retinal motion. The question, then, is whether firing rates reflected target motion above and beyond their correlation with gaze rotation. If so, this would mean that VT cells combine head, eye-in-head and retinal motion signals in such a way as to compute the motion of objects in the world. Figure 2 shows the relationship between two kinds of correlation coefficient. On the abscissa is r gaze , the coefficient for the correlation between VT neuron firing rates and gaze velocity. The ordinate shows the correlation for target velocity, r target . Nearly all of the points are above the unity line, indicating that in general, firing rates were better coupled with target velocity than with gaze velocity. We must take this result with some caution because unlike target velocity, which is experimentally controlled and thus known with precision, gaze is a measured variable and thus contains some noise. That might have decreased the correlation coefficients, r gaze , although eye position measurements are generally very precise. Still, let us not forget that these neurons are clearly Current Biology R893 
